Extracellular calcium-sensing receptor mediated signalling is involved in human vascular smooth muscle cell proliferation and apoptosis.
Calcium-sensing receptor (CaSR) plays key role in vascular calcification in patients with chronic kidney disease (CKD). We investigated the role of CaSR in regulating smooth muscle cell (SMC) proliferation and apoptosis. Incubation with 300 microM neomycin (CaSR agonist) resulted in 7.5-fold (p<0.05) increase in ERK1,2 phosphorylation. It was reduced (p<0.01) by 10 microM PD98059 (MEK1 inhibitor), indicating that CaSR agonist-induced effects were mediated via MEK1/ERK1,2 pathway. ERK1,2 phosphorylation was abolished by 5 microM U73122 (PLC inhibitor), indicating that PLC signalling was crucial for MEK1/ERK1,2 activation. Confirming PLC activation, inositol triphosphate (IP3) production was increased by neomycin/gentamycin (p<0.05) and reduced by U73122. To confirm that ERK1,2 and PLC signalling were mediated via CaSR, Human Aortic SMC (HAoSMC) were transfected with CaSR siRNA. CaSR knockdown resulted in lower ERK1,2 neomycin response and IP3 production (p<0.01). Neomycin increased HAoSMC proliferation >3-fold, which was reduced in CaSR knockdown cells (p<0.01) and further inhibited by PD98059 and U73122 (p<0.05). Apoptosis was not affected by neomycin treatment. U73122 produced 3.5-fold increase in HAoSMC apoptosis, which was further increased by CaSR knockdown (5-fold, p<0.05). In conclusion, stimulation of CaSR leads to activation of MEK1/ERK1,2 and PLC pathways and up-regulation of cell proliferation. CaSR-mediated PLC activation is important for SMC survival and protection against apoptosis.